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（1）桑沟湾微型鞭毛虫以 2-5 µm 微型鞭毛虫为主，微型鞭毛虫的总丰度的


































后，养殖贝类可以明显提高 2-5 µm 微型鞭毛虫的丰度，从而提高总的微型鞭毛
虫丰度。养殖藻类（Gracilaria lemaneiformis，龙须菜）能显著降低 Chl a 的浓度，
而对微微型浮游生物和微型鞭毛虫的丰度无显著的影响。但是，养殖藻类可以改





效截留微微型浮游生物，其对<5 µm 微型鞭毛虫，5-10 µm 微型鞭毛虫和纤毛虫




加可以显著提高微微型浮游生物和 2-5 µm 微型鞭毛虫的丰度。这一结果表明养
殖贝类增加水体中的微型鞭毛虫的丰度可能是贝类营养盐（磷酸盐）排泄和贝类
对不同粒径大小的个体选择性摄食综合作用的结果。 




-1、9.55 cells ind.-1h-1、6.86 cells ind.-1h-1 和 1.62 cells ind.-1h-1，含色素
































的摄食率分别为 0.55 cells ind.-1h-1 和 0.78 cells ind.-1h-1；这两个季节含色素体微




































Sanggou Bay in northern China is an important mariculture bay. The bay could 
be divided into the bivalves culture areas (B-area) and the macroalgae culture areas 
(M-area) from the bay head to the bay mouth. The ecological studies on the 
nanoflagellates (NF) in Sanggou Bay were conducted in the present study. Firstly, the 
spatial and temporal distributions, the size structure and the trophic structure of NF 
were investigated in spring 2011, summer 2011, autumn 2011 and winter 2012, 
respectively. After the field investigations, the enclosure experiments were carried out 
to study the effects of mariculture (bivalves and macroalgae) on the NF. Based on the 
results of enclosure experiments, the nutrient-enrichment (P) and bivalve grazing 
experiments were conducted to study why the bivalves strengthened the functions of 
NF and its relevant links. Meanwhile, the grazing of NF on the picoplankton 
(heterotrophc bacteria and Synechococcus) was also studied in the present study. The 
main results were as follows: 
(1) The NF community in Sanggou Bay was dominated by 2-5 µm NF, and the 








 during the 
study period. The seasonal variations of NF abundance were clear: the highest 
abundance of NF was found in summer, and the lowest abundance appeared in winter. 
The NF increased from the bay mouth to the bay head in both summer and autumn, 
whereas the relatively homogeneous distributions of NF were found in both winter 
and spring. Generally, the trophic structure of NF varied among different seasons, i.e., 
the pigmented nanoflagellates (PNF) dominated the NF community in summer and 
autumn, the contributions of PNF and heterotrophic nanoflagellates (HNF) were 
similar in spring but the NF community was dominated by the HNF in the winter. 
(2) Sanggou Bay could be divided into the B-area and the M-area according to 
the cultured species. In the summer and autumn, the salinity was significantly higher 
in the B-area than in the M-area, but the concentrations of nutrients (except for the 
















all significantly higher in the B-area than in the M-area (p<0.05). 
(3) In the summer and autumn, the freshwater input to the bay was significant, 
and the abundance of both NF and bacteria negatively related to the salinity (p<0.01). 
Additionally, the abundance of NF significant positively correlated to the abundance 
of bacteria at that time of seasons (p<0.05). The results suggested that the freshwater 
input is likely an important factor result in the higher abundance of NF in the B-area. 
However, no significant correlations between the nutrients and the salinity were found 
during the study period, which suggested that the mariculture was also likely an 
important factor influenced the spatial distribution of NF.  
(4) The results of enclosure experiments showed that Chlamys farreri  
significantly increased the concentrations of phosphate (PO4
3-
) and Chl a, and at the 
end of the experiment, the concentration of PO4
3-
 in the bivalve enclosure was 
increased to 0.26 µM. Likewise, the bivalve cultivation also increased the abundances 
of picoplankton and ciliates. The abundance of 2-5 µm NF in the bivalve enclosure 
was increased after 96 h cultivation, which resulted in the increase of total NF 
abundance. The macroalgae (Gracilaria lemaneiformis) significantly decreased the 
concentration of Chl a. The macroalgae may increase the proportion of 5-10 µm NF 
and change the size structure of NF. However, no significant influences of the 
macroalgae on the abundances of picoplankton and NF were found in the macroalgae 
enclosure experiment. The results of enclosure experiments suggested that the 
mariculture is also likely an important factor resulted in the higher abundance of NF 
in the B-area, and the nutrients release of bivalve (mainly phosphate) may be the 
important reason of the effects of mariculture on the spatial distribution of NF.  
(5) The retention efficiency of Chlamys farreri dropped with the decreasing prey 
size. The scallops did not efficiently retain picoplankton, and the retention efficiencies 
for <5 µm NF, 5-10 µm NF and ciliates were 22.62%, 63.27% and 83.22%, 
respectively. 
(6) The results of P-enrichment experiments showed that P-enrichment (with the 
















NF in the natural water because of the existence of the trophic cascades within the 
microbial food web . However, when the specific predators were removed by the size 
fraction method, the addition of P significantly increased the abundances of 
picoplankton and 2-5 µm NF. These results suggested that the combination of P 
release by the bivalve and the different retention efficiencies of the scallop on the 
different components of the microbial food web may be responsible for the increase 
of NF abundance in the bivalve enclosure. 


































 in the 
spring, summer, autumn and winter, respectively. The grazing rate of NF community 
on the heterotrophic bacteria was mainly contributed by the grazing of 2-5 µm NF 
during the study period. For the trophic structure of NF, the grazing of HNF 
dominated the grazing of NF community on the heterotrophic bacteria in the both 
spring and winter; while the situations in the summer and autumn were different from 
that in the spring and winter and depended on the location, the grazing of HNF 
contributed more in the M-area, in contrast, the grazing of PNF contributed more in 
the B-area. During the study period (except for winter), the grazing rate of NF on the 
bacteria was higher in the B-area than in the M-area (p<0.05). 
(8) This study only focused on the grazing rate of NF on the Synechococcus in 









 in the winter and 
spring which were too low and could not be preyed by the NF. The results of grazing 
experiments showed that the grazing rate of NF on the Synechococcus was higher in 









 in the summer and autumn, while the 









 in the summer and autumn. The grazing rate of PNF was equal or greater than 
















higher in the B-area than in the M-area (p<0.05). 
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